Functional morphology of phagocytosing alveolar macrophages. Long-term electron microscopic and X-ray microanalytical investigations on the rat model.
A single instillation of 1 ml iron dextran (containing 191.3 mg iron(III)hydroxide and 200 mg dextran) was administered under anaesthesia by a polyvinyl catheter into the lower lobe of the right lung in one hundred 4-week-old wistar rats. The animals were killed at intervals ranging between 1 min and 4 weeks. The lower lobe of the right lung was examined by light and electron (transmission and scanning) microscopy. In addition, X-ray microanalyses were performed on tissue sections in the transmission and scanning electron microscopes. The process of phagocytosis of iron dextran by alveolar macrophages can be subdivided into three stages, which we have termed the "phase of attachment" (from 1 to 5 min), followed by the "phase of phagocytosis" (from 5 to 20 min) and finally the "resident macrophage stage" (from 1 to 24 h). X-ray microanalysis shows a high phosphorus content even if iron dextran is concentrated on the surface of macrophages. Phagocytosis of particles between 15 and 40 A in size occurs within minutes, the particles being engulfed in phagosomes, which form as double-layered invaginations of the cell membrane into the interior of the cell. The fusion of phagosomes with lysosomes produces phagolysosomes (type 2 lysosomes) in which iron dextran is broken down into lamellar residual bodies. In these lamellar bodies X-ray microanalysis shows that in addition to abundant iron, there is a high phosphorus content, which may indicate the involvement of surfactant. Only 1 h after instillation, free particles of iron dextran can no longer be demonstrated in the alveoli, although a proportion of the iron dextran remains in resident macrophages (pulmonary tissue macrophages) and some is also found in splenic macrophages.